| INTRODUCTION
Prematurity is a leading cause of death in children less than 5 years old.
1 A common cause of prematurity is chorioamnionitis, in which acute inflammation of the gestational membranes ensues, often as a result of bacteria ascending from the vagina. 2 Chorioamnionitis occurs in 1%-4% of all US births and complicates as many as 40%-70% of preterm births with premature rupture of membranes or spontaneous labor. 2 Adverse neonatal outcomes secondary to chorioamnionitis include neonatal sepsis, necrotizing enterocolitis, bronchopulmonary dysplasia, cerebral palsy, and retinopathy of prematurity. 3 A major challenge in this field is our limited understanding of how pathogens evade host defenses to establish chorioamnionitis and fetal inflammation, crippling efforts to improve preventive and therapeutic options.
The gestational membranes, also referred to as extraplacental or fetal membranes, are a critical protective barrier during normal pregnancy that can serve as a nidus for inflammation (chorioamnionitis). In simplified terms, these membranes are composed of three layers, including the fetally derived amnion and chorion and the ma- Existing evidence suggests that DSCs respond to microbes or PAMPs to produce an inflammatory response and that such responses occur because DSCs express PRRs, including NOD-like receptors (NLRs) and Toll-like receptors (TLRs) (Figure 2 ). [16] [17] [18] [19] [20] The present work seeks to review published data supporting the role for DSCs in responding to microbial threat. While DSCs likely play an important role in sensing and responding to infection during the pathogenesis of chorioamnionitis, important knowledge gaps and areas for future research will be highlighted in this review.
| METHODS
References cited in this review were obtained by searching the MEDLINE database for English language articles using PubMed (United States National Library of Medicine [Bethesda, MD]) for all years available. The following search terms or combination of terms were used: "AIM2-like receptor," "ALR," "C-type lectin receptor," "CLR," "chorioamnionitis," "decidua," "decidual cell/s,"
"decidual stromal cell/s," "E. coli," "Escherichia coli," "Fusobacteria,"
"Fusobacterium," "Gardnerella," "GBS," "Group B Streptococcus," "lipopolysaccharide," "lipoteichoic acid," "LPS," "LTA," "Mycoplasma,"
"nod-like receptor," "nod receptor," "nucleotide-binding oligomerization domain receptors," "PAMP receptor," "pathogen recognition receptor," "RIG-I-like receptor," "RLR," "Strep," "Streptococcus,"
"TLR," "toll receptor," "toll-like receptor," "Ureaplasma" and "virus."
Additional references were obtained through bibliographies cited in manuscripts.
References were included in this review if they assessed PRR ex- (Table 1) . 18, 22, 24, 25 Through use of immunohistochemistry (IHC) of term human With LPS eliciting significant proinflammatory stimulation of DSCs, studies have been performed to determine whether the inflammatory response can be dampened to help prevent inflammationassociated adverse effects during pregnancy. After co-incubation with IL-4, an anti-inflammatory cytokine, it was found there was significant decrease in LPS-stimulated PGE 2 response by primary human DSCs while the anti-inflammatory cytokine IL-10 induced minimal change. 38 Endogenously produced progesterone has anti-inflammatory actions that are thought to be important in maintaining uterine quiescence and preventing the onset of labor until term. 39 Synthetic progestins are sometimes used to prevent prematurity. 33 In the same study, they also assessed their response to aqueous bacterial LPS suspensions from the above bacteria, which is reviewed above. 33 The LPS was a more potent stimulus and produced a proinflammatory response with increased TNF-α and IL-6 protein production. 33 Bacteria, on the other hand, elicited a weaker inflammatory response, which varied based on the bacterial inoculum size and the particular organism. 33 E. coli was the most potent organism they tested. 33 Korir et al. utilized decidualized human endometrial stromal cells to study attachment and invasion by various strains of GBS, 44 finding strain-dependent differences and a proclivity for invasive GBS strains to be the most capable at adhering and invading. 45 These MMPs may promote preterm delivery via decidual, gestational membrane, and cervical extracellular matrix degradation. 45 Castro-Leyva et al. used preterm gestational membranes from patients with no clinical signs of infection, microbiologically tested the decidua, and cultured DSCs from these tissues. 46 They assessed for subclinical infection, which was found in ~ 29% of women, by GBS, E. coli, U. urealyticum, and Gardnerella vaginalis. and PGE 2 in supernatants from DSCs with subclinical infection.
| Other PRRs

| DECIDUAL STROMAL CELL RESPONSE TO PAMPS
| Responses of DSCs to bacteria in vitro
46
Arcuri et al. utilized human placenta from patients diagnosed with chorioamnionitis and controls and isolated primary human DSCs.
47
They assessed for the presence of colony-stimulating factor 2 (CSF2), a potent chemo-attractant and activator of neutrophils and macrophages, in chorioamnionitis-affected tissues, as compared to controls, and reported markedly increased staining for CSF2 in the DSCs affected by chorioamnionitis. 47 Tadesse et al. utilized term human placental tissue from control patients and patients with chorioamnionitis to assess for neutrophil gelatinase-associated lipocalin (NGAL). 48 NGAL is a host protein that participates in nutritional immunity as well as transport of various substances including iron, prostaglandins, and MMPs. 48 NGAL was occasionally observed in DSCs without significant increase during infection (less frequent than trophoblasts). 48 No significant change was detected in DSC-NGAL expression after exposure to LPS, TNF-α, or IL-1β. 48 We identified few studies regarding the interaction between DSCs and viruses. 
